The agro-climatic and traditional atmosphere of India provides a vital deposit of various herbs available in many parts of the country which are used as traditional medicine in Ayurveda, Unani, Siddha and Homeopathy. The over dosage and irregular practice of consuming various antibiotics has produced many side effects and also helped in evolving multidrug resistant organisms. In this research we have focused on the usage of bark extracts of Cassia fistula (L.) for evaluating their antioxidant scavenging activity. With the traditional practice of shade drying and cold percolation method, the methanolic bark extract was chosen for various antioxidant activity like DPPH, ABTS + , FRAP, Hydrogen peroxide and hydroxyl radical scavenging activity. The plant extract demonstrated higher activity and IC50 value for extract in all the tests showed nearly 60μg/ml. The graphical representation also correlated with the spectrum analysis when plotted using the percentage of inhibition scavenging activity vs the concentration taken for each plant extracts.
INTRODUCTION
A country with vital deposit of various herbs growing in the tropical climate like India provides a historical reference and traditional usage of these herbs as food sources, spices and various medicinal preparations from time immemorial. It has been estimated by the World Health Organization (WHO) that nearly 80% of the world population are dependent on the plant or their extracts which are used in the traditional folk medicine (WHO report, 2009) . In this 21 st century, the survey shows that with an increase rate of over exposure towards various antibiotics, the evolution of multidrug resistance microbes have increased such as Escherichia coli, Klebsiella pneumoniae, Aeromonas sp., Mycobacterium tuberculosis, M. leprae, Candida sp., etc. (Waters and Basseler, 2005) . Due to over growing scenario, the scientists are involved in the process of exploring new drugs either using plant sources like medicinal herbs or their parts or in combination using chemical sources. Wide range of population have made the regular usage of medicinal plants and many are on their path of transition towards the traditional treatment like Ayurveda, Siddha, Unani and Homeopathy to get devoid of the side effects by the usages of chemical drugs.
In the present research, the bark extract of Cassia fistula (L.) has been chosen based on their source and medicinal property recorded in the Ayurvedic texts (Misra and Dixit, 1978; Misra et al., 1997; Perumal Samy et al., 1998; Phongpaichit et al., 2004; Prashanth et al., 2006; Duraipandiyan and Ignacimuthu, 2007; Sangetha et al., 2008) . For understanding and evaluating any medicinal plant, the antioxidant potential has to be determined because our body as well as various products which we consume tends to release higher amounts of free radicals (Abraham et al., 1993; Gupta and Ray, 2004; Kumar et al., 2010; Arawwala et al., 2011) . These free radicals remain as an adjuvant thereby induces cancer in our body like breast cancer and also various trouble related to gastric problems as well as imbalance in the metabolism. Due to the irregular food habits as well as usage of chemical agents for skin application led us to evaluate the scavenging potential of these plants extracts commonly used in India as a source for treating various skin ailments, allergies and for internal health.
MATERIALS AND METHODS

Collection of herbal plants
Cassia fistula bark was collected from the areas in and around Coimbatore. The bark was selected based on the appearance and cut into small pieces. The plant barks along with leaves, fruit and flowers were subjected for plant authentication at Botanical Survey of India, Coimbatore, Tamil Nadu.
Processing of plant bark using cold percolation method
Based on the method described by Adonizio et al., in 2008 , the plant bark was processed using cold percolation method which helps to avoid the medicinal property. The bark pieces were weighed and kept for completed dehydration in dark for a period of 4-6 weeks. They were powdered, sieved and stored in dark bottle. About 3g of powdered plant bark was separately weighed and added to 30 ml of different solvents in increasing order of polarity such as non-polar solvents (hexane, petroleum ether, chloroform) and polar solvents (ethanol, methanol and distilled water). They were kept in shaking at 120rpm for 3 consecutive days and the extraction was done using muslin cloth. The filtrate was evaporated in dark, scrapped and stored in dark bottle. They were subjected to antioxidant scavenging activity and based on the results they were used for future research against pathogens.
Evaluating the various antioxidant properties of extracted Cassia fistula (L.) by in vitro free radical scavenging activity 2.3.1. DPPH scavenging activity
Based on the method described by Blois (1958) , the scavenging activity of C. fistula was determined by using 2,2-diphenyl-1picryl hydrazyl (DPPH) method. The sample was distributed in various concentrations and as standard Vitamin C was used. The volume was adjusted to 500 µl by adding methanol. 5 ml of 0.1 mM methanolic solution of DPPH was added to these test tubes and vortexed. The tubes were allowed to stand at room temperature for 20 min. The control was prepared as above without any extract and methanol was used for the baseline correction. Changes in the absorbance of the samples were measured at 517 nm. The percentage of inhibition radical scavenging activity was measured by subtracting the values of sample from the control and divided by the values of the control and also taking the percentage for evaluation.
The percentage inhibition vs. concentration was plotted and the concentration required for 50% inhibition of radicals was expressed as IC50 value.
ABTS + radical scavenging activity
Using the method described by Re et al. (1999) , the test was based on the relative activity of antioxidants to quench the radical cation ABTS + . The reaction was initiated by the addition of 1.0 ml of diluted ABTS to 10 µl of different concentration of bark extract wit higher activities against the pathogen or 10 µl of methanol serve as control. The absorbance was read at 734 nm and the percentage inhibition was calculated by subtracting the values of sample from the control and divided by the values of the control and also taking the percentage for evaluation.
Hydrogen peroxide scavenging activity
Based on the spectrophotometry analysis with a decrease in the absorbance at 230 nm, the hydrogen peroxide scavenging activity was measured using the method described by Ruch et al., 1989 . A solution of H2O2 was prepared in phosphate buffer. H2O2 concentration was determined using spectrophotometer from its absorption at 230 nm. Various concentrations of plant extracts were added to H2O2 and incubated for 10 min. The absorbance at 230 nm was determined against a blank containing phosphate buffer without H2O2. The percentage of scavenging of H2O2 and standard compound Vitamin C was calculated using the formula as mentioned earlier.
Hydroxyl radical scavenging activity
The scavenging activity of the plant extracts were determined using the method described by Klein et al., (1991) by taking hydroxyl radicals which were generated from ferrous ammonium sulphate and EDTA. Various concentration of plant extracts were added with 1 ml of iron-EDTA solution (0.13% ferrous ammonium sulphate and 0.26% EDTA), 0.5 ml of EDTA solution (0.018%), and 1 ml of DMSO (0.85% v/v in 0.1 M phosphate buffer, pH 7.4). The reaction was initiated by adding 0.5ml of ascorbic acid (0.22%) and incubated at 80-90 o C for 15 minutes in a water bath. After incubation the reaction was terminated by the addition of 1 ml of ice-cold tri-chloro acetic acid (TCA) (17.5% w/v). 3 ml of Nash reagent was added and left at room temperature for 15 minutes. The reaction mixture without sample was used as control. The intensity of the color formed was measured spectrophotometrically at 412 nm against reagent blank. The percentage of hydroxyl radical scavenging activity is calculated by the same formula which was used in previous activity.
Ferric reducing antioxidant power (FRAP) assay
Using the method described by Benzie and Strain (1996) , the total antioxidant potential of sample was determined using ferric reducing antioxidant power (FRAP) method. The stock solution of 10 mM 2, 4, 6-tripyridyl-s-triazine (TPTZ) in 40 mM HCl, 20 mm FeCl3, 6H2O and 0.3 M acetate buffer (pH 3.6) were prepared. The FRAP reagent contained 2.5 ml TPTZ solution, 2.5 ml ferric chloride solution and 25 ml acetate buffer. It was freshly prepared and warmed to 37°C. 900 µl FRAP reagent were mixed with 90 µl water and 30 µl test sample/ C, vitamin E, tannins and carotenes. Antioxidant activities were measured using FRAP, DPPH, superoxide anion, nitric oxide and hydroxyl radical scavenging assays was also found to higher as the result obtained in the current research. 
% of
Inhibition of compared with the methanolic extracts of C. fistula (L.), it has been determined that the bark extract of this plant has higher scavenging activity than the control. The results were observed with higher percentage of inhibition for the extracts (as shown in table 1, 2, 3, 4 and 5) and the IC50 value was observed as 60μg/ml in all the tests ( figure 1, 2, 3, 4, and 5 ).
This shows that C. fistula (L.) has higher scavenging activity as compared with the results of Gupta and Ray, in 2004 and Kumar et al., 2010. Based on the similar experimental outcome of Ahmad and Aqil (2007) , the antioxidant activities of the bark extract of C. fistula (L.) showed the majority of the active compounds such as phenolics, vitamin 
CONCLUSION
This proves that the plant Cassia fistula (L.) has a higher scavenging activity using the methanolic extract of plant bark. This shows that these plant extracts can be further studied in future to understand the antibacterial activity as well as can serve as a potent drug in future pharmaceutical research.
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